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1 
This invention comprises .a new and improved 
last constructed and arranged to collapse freely, 
completely and quickly, and on that account being 
particularly useful in the manufacture of slip 
lasted shoes, and at the .same rime having novel 5 
connecting meehanism that is effective fo hold 
the, last in solid locked condition with an excep- 
tional degree of firnmess and security. On this 
aecount the last o my invention is also well 
adapted :and useful in the manufacture o,ï welt 10 
and cemented shoes where the last must be sub- 
jected fo severe pressure in the sole laying oper- 
ation or in other steps of the manufacturing 
process. 
l%r many years shoemakers ,have sought for a 15 
last. construction ,that wonld permit a quick and 
substantial ,coltapse and shortening of the tast 
in order that it may be vithdrawn easily from the 
upper without nndue strain, and ¢hich also wfll 
insure the lengthening .oï the last after it ,bas 20 
been ully introduced ino the upper. These 
characteristics are particularly important in the 
manufacture of slip lasted shoes having uppers 
of delicate maerial. 
Anoher essential requirement is that the 25 
operations of locking and unlocking ,of the last 
must be effected practically instantaneously. For 
example, the rime required to manipulate a 
threaded cormection makes all such mechanism 
entirely nnsuitable for modern shoemaking re- S0 
quirements. In accardance with the present 
invention these operations require no more rime 
than is needed te break ,or straighten a toggle 
joint. 
Still another requirement is that the last when 35 
in locked or expanded condition must have suffi- 
cient strength to ¢ithsand very henry pressure 
withoutdanger f beakage, tt is important that 
the, hinge pins shold be so located that they 
wfll hot split the wood of the last or pull out in 40 
resisting ,sole laying pressure or the like. 
I have discovered a novel last construction 
which fulfllls all the conditions aboe discnssed 
and has additional advantages which wfll ihere- 
inafter be pointed out. Among these is economy 45 
of manufactm'eby last making equipment already 
aailable in the plants of las makers. 
The novel connecting mechanism of my inven- 
tion includes a tension link arranged fo join the 
two parts of the last near the last bottom in 5O 
combination with two intersscting connecting 
systems cormecting each end of the tension link 
wibh, the ,opposite part of the last. Af least one 
of ,£hese :connecting ,systems ,constitutes a £oggle. 
Thetensionlinkaffotd s aposi,tive,comaectionand 5 

2 
its anchor pins serve as fulcrums to zesist the 
force of £he toggle linkage. Thus the bott0m 
edges of he interfitting parts of the last are 
ïorced and held by toggle action in intimate con- 
tact under very substantial pressure. At the 
same time when the toggle system is broken, the 
connection maintained by the tension iink is 
loosened and the last parts are freely and easily 
movable into their collapsed condition. While the 
two complete connecting systems are desirable, in 
many instances a single linkage is adequate and 
is vithin the scope of my invention. In a pre- 
ferred construction the tension link may be of 
double construction, that is, it may comprise .two 
simflsr members and these may be spaced fo 
receive .one of .the links of the toggle system. For 
example, a toggle plate may be arranged as a 
spacer between the two membrs of the tension 
ink and pivoted on the rear chor pin of £he 
tension ]ink in the heel part of the lask The 
other link of the toggle system may be pivotally 
mounted on ,the toggle plate and may have ifs 
anchor pin located in the forepart of the last. 
Preferably d as herein shown, this toggle link 
will be provided with an operating arm which 
may be readily engaged by the shoemaker or by 
mechanical means in a eonveyor sFstem and 
manipulated either fo break the toggle or col- 
lapsing the last or straighten the toggle fer hold- 
ing the last in its extended position. 
These and other features of the invention wfll 
be best understood and appreciated from the fol- 
lowing description of a preferred embodiment 
thereof, selected for purposes of illustration and 
shown in the accompanying drawings, in which: 
Fig. 1 is a view in elevation of the last with 
portions broken away fo expose the conneçting 
mechanism, 
Fig. 2 is a similar view showing the last in coi- 
lapsed condition, 
.Fig. S is a cross-sectional view on the line 
of Fig. 1, 
Fig. 4 is a fragmentary view disclosing modi- 
fied connecting mechanism, 
Fig. 5 is a fragmentary sectional view on he 
line -- of Fig. 4, and 
Fig. 6 is a fragmentary view of  modifled 
linkage. 
The last as herein illustrated comprises a hee! 
part {} and an interfitting forepart 2. The 
meeting faces of these parts are complementary 
to each other except that they diverge toward 
the cone of the last to provide an open space into 
which an operating portion of the connecting 
mechanism projects so that it may be manipu- 
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lated in collapsing and straightening the ]ast. 
The heel part [) fs provided wlth a slot ! ! which 
registers with a corresponding slot [ in the fore- 
part and in these slots the connecting mechanism 
fs housed. 
The connecting mechanism comprises a pair of 
elongated tension links [4 and [§ herein shown 
as curved and slotted but not necessarfly so. 
These are identical in shape and provided with 
anchor pins [6 and [. These llnks are disposed 
in the ]ower portion of the last and adjacent fo 
the last bottom. The links themselves are the 
subJect-matter ofmy prior Patent No. 2,188,414, 
dated Januaxy 30, 1940, although their employ- 
ment in the combination which will now be de- 
scribed fs a part of the present invention.  
The tension links [4 and [6 are separated by 
an intermediate spacer comprlslng a toggle plate 
[6 which is pivotally connected to the anchor 
pin [6 at the rear end of the tension links. If 
fs formed af ifs forward end with a hook [9 so 
shaped as fo engage with the anchor pin [ in 
the forepart of the last when the last fs straight- 
ened as shown in Fig. 1. The toggle plate [6 fs 
also provided with a slot fo receive an anchor pin 
2{} which fs located in the heel part of the last 
diagonally above the anchor pin [6. This pin 
and slot connection permits the toggle plate [ 6 fo 
rock in the heel part of the last when the last fs 
being .collapsed or straightened. In the collaps- 
ing operation the pin 20 wfll more from one 
end of the slot fo the other and then back again 
to its original position in which it fs shown in Fig. 
2. The töggle plate [6 constitutes one element 
of a toggle sYstem. The other element fs pro- 
vided by a pair of L-shaped toggle links 2 [ whlch 
are pivoted on a transverse anchor pin 22 af 
their forward ends in the forepart of the last, 
and are connected at the knuckle joint of the 
toggle fo the toggle plate [6 by a yieldable pin 23. 
As hereln shown, this pin ts a split cylinder and 
fs deslgned fo yield slightly as the toggle system 
fs f0rced through ifs dead center position. The 
L-shaped links 2[ are each provided with a 
curved stop surface af ifs heel. These are so 
shaped and located as fo brlng up upon the upper 
edges of the tension links [4 when the toggle ts 
straightened. It will be understood that the 
links 2[ are separated by the toggle plate [6 and 
each link lles in the plane wlth one of the tension 
links. The upwardly extending arms of the 
toggle links 2[ extend Into the open space be- 
tween the parts of the last and are perforated so 
that they may be engaged by a hook and forcibly 
moved from the position shown in Fig. 1 to the 
position shown in Fig. 2 when it fs desired fo col- 
lapse the last, and moved in the reverse direction 
when it fs desired fo stralghten the ]st. 
It will be seen from the foregoing discussion 
that the connectlng mechanism comprises the 
tension links which lie near the last bottom and 
two intersecting connecting sYstems connecting 
the respective parts of the last and havlng one 
link which fs common fo both systems. One of 
these connecting systems fs .a toggle comprislng 
the toggle plate [6 and the portion of the links 
2[ between the knuckle pin 23 and the anchor 
pin 22 in the forepart of the last. The other 
system fs formed by the hooked toggle plate 
[6 itself which acts fo rie together the two parts 
of the last by ]ts connections with the anchor 
pins [ and 2{}, this line of action intersecting 
the line of action between the anchor pins [ 6 and 
In moving the toggle system [6--2[ from the 

4 
position shown in Fig. 2 to the position shown in 
Fig. 1, the knuckle pin 2 passes sllghtly beyond 
the dead .center position, that fs, it passes 
through the line connecting the anchor pins [6 
5 and 22 so that the toggle fs broken very sllght- 
]y and can be released only forclbly by carrylng 
the knuckle pin again through the dead center 
position. The knuckle pin 2 fs made yieldable 
to permit this action. The toggle fs prevented 
l0 from moving any substantial distance beyond ifs 
dead center position by engagement of the curved 
contact faces of the links 2[ .with the upper 
edge of the tension links [4. In ifs stralghtened 
position, therefore, the two parts of the last axe 
15 tied together by the tension links [4, by the 
hooked connection supplied by the toggle plate 
-betwee the anchor pins [ and 2{}, and by the 
toggle link connection supplied by the toggle 
plate [6 and the toggle links 2[ between the 
20 anchor pins [6 and 22. The result achieved by 
this connectlng mechanism fs exceptlonal solidtty 
and security of the last parts in extended or 
straightened position, and free, complete, and 
practically instantaneous collapse of the lmst by 
25 manipulation of the toggle links 2 [. 
A modified connecting mechanism fs shown in 
Fig. 4 in which the hooked connection supplied 
by the toggle plate [6 in Figs. 1 and 2 is elimi- 
nated, and in which the action of the tension 
30 links [ and the toggle system [6'--2[' corre- 
spond fo that already described. As shown in 
Fig. 4, the toggle plate [8' fs modified as com- 
pared with the toggle plate [ 8 by change in its 
contour which eliminated the hook [. The 
35 shape of the toggle links 2[' fs modifled in pro- 
viding additional clearance in the forwaxd edge 
of their upstandlng arms and in the provision of 
a two part button 24 instead of the perforations 
shown in Figs. 1 and 2. The toggle llnks 2 [' may 
40 be manipulated by engaging the button 2 elther 
by hand or by hooks or clamplng members 25 
which may be part of a conveyor system. 
In Fig. 6 a further modification of the connect- 
ing mechanism fs shown in which the anchor pin 
45 2{} fs employed and passes through an elongated 
slot in the toggle plate [6' .as in the construction 
shown in Figs. 1 and 2. These features are hot 
used in the construction of Fig. 4. The linkages 
of Fig. 6 are simflar fo those of Fig. 4 except that 
50 Fig. 6 includes a four-pin system whereas Fig. 4 
comprises a three-pin system. 
Having thus disclosed my invention and de- 
scribed in detail fllustrative embodiments there- 
of, I claire as new and desire fo secure by Letters 
55 Patent: 
1. A collapsible last comprlsing Interfltting 
heel and foreparts havlng registering slots, and 
connecting means located in said slots and inc 
cluding a flexible link having an anchor pin in 
60 each of said parts, togg]e links also connecting 
said parts, and .anchor pins therefor, one of said 
pins passing through one end of said flexible link 
and the second pin being spaced a substantlal 
distance from the other end of the said flexible 
65 link. 
2. A collapsible last comprising interfltting 
heel and forepaxts, a flexible link, anchor pins at 
the ends of said link in both parts of the last, 
toggle links connected atone end fo the anchor 
70 pin passing through the rear end of the flexible 
link in the heel part, a separate anchor pin for 
the other end of the toggle links in the forepart 
of the last, a second anchor pin in the heel part, 
and one of said toggle links extending from said 
75 second anchor pin fo the pin at the forward end 



o he flexible link whnthe lasts straightened. 
3. A coltapsble last compriing interfltting 
heel and foreparts, a tension]ink connecting the 
two parts near the last :bottom, and two inter- 
secting systems connecting each end of .the ten- 
sion link with the opposite part of the last when 
the ]ast is straightened. 
4. A collapsible last comprising interfltting 
heel and foreparts, a tension link having anchor 
pins at ifs ends in the respective last parts, in- 
tersecting connecting systems, one extending up- 
wardly and rearwardly from the forward end of 
the tension link when the last is straightened 
and the other extending upwardly and forwrdly 
from the rear end of the tension link, and anchor 
pins for each teggle system. 
5. A collapsible last comprising interfltting 
heel and foreparts, a double tension link, anchor 
pins.at the ends of the link in the respective last 
parts, a spacer plate located between the two 
members of the tension link and pivoted on the 
rear anchor pin of the link, a double toggle link 
pivotally connected to the spacer plate, and an 
anchor pin therefor located in the forepart of 
the last. 
6. A collapsible last having interfitting heel 
and foreparts, a tension link connecting said 
parts near the last bottom, anchor pins for the 
]ink in the respective last parts, a toggle plate 
pivoted upon the rear anchor pin of the ten- 
sion link, an angular toggle link pivoted on the 
toggle plate and having an upstanding operatin 
arm whereby the toggle may be broken or 
straightened, and an anchor pin in the forepart 
of the last for the said angular toggle link. 
7. A collapsib!e last having comp]ementury 
heel and foreprs, a slotted tension link con- 
necting the ]ast parts near the last bottom, an- 
chor pins for the link in the respective last parts, 
a pair of tegg!e links pivoted at one end upon the 
rear anchor pin of the tension link, and an anchor 
plu_ in the fore_part for the other end of the said 
toggle links, the said toggle links being shaped fo 
test upon the tension !ink when in substantia!ly 
straight condition. 
8. A collapsib!e last comprising interfitting heel 
and foreparts, a tension lJnk connecting the two 
parts near the last bottera, and two connecting 
systems connecting the respective parts when the 
!ast is straightened and having one member 
which is common te boçh systems. 
9. A collapsible last comprising interfitting 
heel and foreparts, a curved and slotted tension 
link connecting the two parts in the lower por- 
tion of the last, a teggle plate curved at ifs lower 
edge in conformity to one edge contour of the 
tension link, and a toggle link pivoted te the 
toggle p]ate and having a contact surface shaped 
te engage the other ed2'e of the said link when 
the toggle as a whole is moved to its substantially 
straightened condition. 
10. A collapsible last of the character defined 
in claire 9 in which the toggle plate has a hook, 
and an anchor pin is provided in the forepart of 
the last in position te be engaged thereby when 
the toggle is straightened. 
11. A collapsible last comprising interfitting 
.heel and foreparts having registering slots, and 
connecting means located in said slots and in- 
cluding a tension link having an anchor pin in 
each part of the last, toggle links also connect- 
ing said parts and anchor pins therefor, one of 
said toggle link anchor pins being the anchor pin 
at one e]d of the tension link and the second teg- 
g]e link anchor pin being spaced a substantial 

distance from the other end of said tension !ink, 
there beîng a yielding resflient connection in the 
connecting mens permitting the toggle links to 
pass the dead center position in straightening the 
5 last. 
12. In a hinge last. construction, a last having 
separated .toe and heel sections with abutting 
inter-faces, . a first link, a pivot between each sec- 
tion and an end of the link whereby the link 
10 joins the two sections, a toggle linkage haing 
two teggle links pivoted together at their inner 
ends, one end of the toggle linkage being pivoted 
te one last section concentrically with its pivot 
to the first link, the other end of the toggle link- 
15 age being pivoted te the other last section at a 
point spaced from the pivot of the first link in 
such section, means in the last to give access fo 
the toggle linkage to open the saine. 
13. The combination of claim 12 wherein the 
20 last sections bave complementary lengthwise 
grooves and the first link and toggle linkage are 
mounted in said grooves. 
14. The combination of claire 13, wherein the 
toggle linkage bas a projection thereon engage- 
25 able for opening the toggle joint. 
15. The combination of claire 12, wherein the 
pivot common to the first link and toggle link- 
age is in the heel section of the last and the pivot 
of the teggle linkage in the toe section is above 
0 the lï_rst link pivot in the toe section. 
16. A collapsible shoe last, comprising a fore- 
part and a heel part; a spacer link having one 
end thereof pivotally connected to the forepart 
and the other end pivotally connected to the heel 
35 part; and a toggle linkage including two teggle 
links pivotally fastened tegether adjacent their 
inner ends, the outer end of one of the toggle 
links being cormected to the heel part concentri- 
cally with the connection of the end of the spacer 
40 link thereto, and at no other point, the connec- 
tion being a pivotal one providing for relative 
pivota! movement between said link and the heel 
part, the outer end of the other teggle link being 
pivotally connected fo the forepart at a point 
,15 spaced from the connection of the spacer link 
therete. 
17. A hinge locking device for lasts of the type 
having separate foreparts and heel parts; the 
locking device comprising a spacer link having 
[.0 pivot receiving openings at its ends for pivoting 
it to the two last parts; a toggle linkage having 
two toggle links pivoted together at their inner 
ends; the outer end of one toggle link having 
means for pivotally connecting it to one of the 
55 ends of the spacer link, whereby te be pivoted 
also te the corresponding last part, the outer 
end of tt]e other teggle link having a pivot- 
receiving opening for pivotally connecting it to 
the other last section at a point separate from 
60 the spacer link pivot thereon; stop means te 
limitthe teggle action of the toggle linkage to 
slightly over center; and means on the toggle 
linkage engageable te break the toggle joint 
thereof. 
65 18. A hinge locking device for lasts of the type 
having separate foreparts and heel parts; the 
locking device comprising a spacer link having 
pivot receiving openings at its ends for pivoting 
it to the two last parts; a toggle linkage having 
70 two toggle links pivoted together at their inner 
ends, one teggle link containing means adjacent 
only the outer end thereof for connecting if to 
the heel part, said means providing for a pivotal 
connection concentric with the connection of the 
::.. spacer link to the heel part, the outer end of the 
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other toggle link having a pivot-receivJng open- 
ing for pivotally connecting it to the other ]ast 
section ata point separate from the spacer link 
pivot thereon; stop means to ]finit the toggle 
action of the toggle linkage to slight]y over cen- 
ter; and means on the toggle linkage engageab]e 
to break the toggle joint thereof. 
19. A collapsible last having interfitting heel 
and foreparts; a spacer link connecting said parts 
near the last bottom by means including anchor 

8 
pins; a first toggle link pivoted upon the rear 
anchor pin of the spacer ]ink; an angular toggle 
link pivoted on the first toggle link and having an 
upstanding operating arm whereby the toggle 
can be broken or straightened; and an anchor 
pin in the forepart for connecting the angular 
toggle link thereto. 
ALEXANDEI W. McNEILL, 
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